Therapeutic potential of new 4-hydroxy-tamoxifen-loaded pH-gradient liposomes in a multiple myeloma experimental model.
To determine the better liposomal formulation incorporating the active metabolite of tamoxifen, 4-hydroxy-tamoxifen (4HT) and the biological impact of 4HT-pH-gradient liposomes on response to in vivo treatment. Several pegylated liposomes were formulated by varying the composition of lipids, increasing external pH from 7.4 to 9.0 and doubling the lipid concentration. Dipalmitoylphosphatidylcholine / cholesterol / distearoylphosphoethanolamine poly(ethylene)glycol liposomes (DL-9 liposomes) were chosen for their physico-chemical properties. Toxicity and release kinetics were assessed in breast cancer MCF-7 as well as in multiple myeloma (MM) cells. In vivo antitumor activity and bio-distribution were measured in the RPMI8226 MM model. Compared to conventional non-pH-gradient liposomes, 4HT-DL-9 liposomes resulted in concentration of up to 1 mM 4HT, greater stability, relative toxicity and slow 4HT release. Intravenous injections of 4HT-DL-9 liposomes at 4 mg/kg/week blocked MM tumor growth. Ki67 and CD34 labeling decreased in treated tumors, concomitantly with increase of activated caspase-3 supporting a cell proliferation arrest, a decrease of tumor vasculature and the induction of tumor cell death. This antitumor effect was assumed to be the result of a modified biodistribution of 4HT once trapped in DL-9 liposomes. Such 4HT-containing pH-gradient Stealth nanocarriers could be helpful for MM treatment.